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Veterinary Students Study Tuberculosis at 
Kruger National Park, South Africa 
Jeb Mortimert, Deb Quackenbush, Andy Pillertt, and Charles Thoenttt 
During the summer of 1996, we had the op-
portunity to travel to South Africa to study 
the problem of Mycobacterium bovis infection 
in one of Mrica's premiere national wildlife 
reserves-Kruger National Park. Thanks to 
financial support from Merck Pharmaceuti-
Background Information 
The spread of Mycobacterium bovis infection 
in Kruger National Park, South Mrica, be-
came a concern in the early 1960s when sig-
nificant outbreaks occurred in cattle herds 
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located south 
of the park 
near the Croco-
dile River. 
This outbreak 
was thought to 
be controlled, 
but subse-
quent out-
cals (Merck Sum-
mer Research 
Scholarship Pro-
gram) and the 
ISU CVM Inter-
national Scholar-
ship fund, we 
spent a total of 6 
weeks with vet-
erinary profes-
sionals dealing 
with all aspects of 
this infectious dis-
ease problem. 
The first four 
weeks were spent 
in the reserve as-
sisting the Park 
Veterinary Staff 
(Dr. Roy Bengis 
and Dr. Dewald 
Keet) with daily 
activities, as well 
as working on 
specific projects 
breaks of Cor-
ridor disease 
(buffalo-associ -
ated theilerio-
sis) were also 
detected in 
these cattle 
herds, thus 
suggesting 
contact with 
the Cape buf-
falo popula-
tions of Kruger. 
In 1966, 
an extensive 
Diagno tic screening of Cape buffalo at Kruger National Park 
indicated that 26 of 44 herds tested were tuberculosis posi-
tive. Spread of the organism appears to be moving rapidly 
through the herds of the park. 
infectious dis-
ease survey was performed on the Cape buf-
falo populations in the southern regions ofthe 
park. This study involved over 100 necrop-
sies from most of the southern herds but failed 
to detect the clinical presence of mycobacte-
related to the M. bovis problem. This was then 
followed by a two-week stay at Onderstepoort 
Research Institute where we learned the tech-
nology related to diagnostic evaluation of M. 
bovis infection. 
t Jeb Mortimer is a third-year veterinary student at the Iowa State University College of Veterinary Medicine. 
ttDeb Quackenbush and Andy Piller are fourth-year veterinary students at the Iowa State University College of 
Veterinary Medicine. 
tttDr. Charles Thoen is a professor and Interim Co-Chair of Microbiology, Immunology, and Preventive Medicine 
at the Iowa State University College of Veterinary Medicine. 
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rium infection. However, granulomatous lym-
phadenitis of an unknown etiology was seen 
in two animals. A positive diagnosis of bovine 
tuberculosis was not made until July of 1990, 
when a two year-old bull was found emaci-
ated and recumbent near the southwestern 
boundary of the park. At necropsy, dissemi-
nated pulmonary and mediastinal lymph node 
lesions characteristic of Mycobacterium bovis 
infection were discovered. Following this sig-
nificant finding, during the 1990 buffalo sur-
vey/cull, 9 out of 57 animals tested (15.8%) 
had lesions indicative of tuberculosis. These 
gross findings were reinforced by the presence 
of acid fast organisms on histopathology and 
a subsequent confirmatory culture. This was 
suggestive of a disease process that had been 
present for "several years or decades."l 
Unfortunately, this problem is not an easy 
one to solve. During the 1991, 1992, and 1993 
culling operations, further diagnostic screen-
ing was performed. One thousand six hun-
dred and ninety-five animals (1,695) were ran-
domly culled from herds spanning the entire 
park. Twenty-six herds out of the 44 herds 
tested had clinical infection. The spread of 
this organism throughout the park is currently 
progressing northward at an appreciable rate. 
Another unfortunate fact is that the or-
ganism is not solely limited to the Cape buf-
falo populations. There have been docu-
mented cases of M. bovis in the lion, cheetah, 
kudu, and baboon populations. It is interest-
ing to note that through the technology ofRe-
striction Fragment Length Polymorphism 
(RFLP or DNA fingerprinting), researchers 
have been able to track the identical isotype 
of M. bovis from the original cattle farm in 
the 1960s to all of the above mentioned wild-
life of Kruger.2 
Prior to our arrival at Kruger, it was dis-
covered that a troop of baboons near the 
Skukuza Research Camp had contracted tu-
berculosis. These animals were showing 
chronic signs of infection such as coughing, 
dyspnea, and cachexia. One six-month-old 
female presented with partial paralysis due 
to a spinal granuloma. The primary source of 
transmission to these baboons appeared to be 
through consumption of infected buffalo tis-
sue that was being stored in biocontainment 
tubs for incineration. Members of this troop 
consumed some infected buffalo tissue and 
then returned to the troop. An interesting 
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Members of a baboon troop presumably con-
tracted tuberculosis by consuming tuberculosis-
infected buffalo tissues in biocontainment tubs 
destined for incineration. These baboons then 
transmitted the disease to the rest of the troop. 
.!; 
epidemiological twist to this situation is that 
this particular troop spent its nights on a dis-
continued railroad bridge over the Sabie River. 
This provided them with effective protection 
from predators but resulted in an accelerated 
rate of disease transmission within the troop. 
On the bridge, there was a small room (10' x 
10') where all the dominant troop members 
spent the night. We had the chance to exam-
ine this room, and it was loaded with feces 
and urine with very limited ventilation. This 
is thought to be one reason that such exten-
sive lesions are being discovered in these ani-
mals. 
Dominant members of a baboon troop spent their 
nights in a 10' x 10' room on this discontinued 
railroad bridge spanning the Sabie River. This 
allowed the troop to escape predation, but accel-
erated the rate of tuberculosis transmission. 
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This cross-section of a baboon spleen shows a 
large granulomatous lesion characteristic of tu-
berculosis. 
The majority of our time at Kruger was 
spent live-capturing members of this troop, 
performing tuberculin skin tests, and then 
conducting post-mortem examinations. The 
lesions in these baboons were quite varied, de-
pending on the route of exposure to M. bovis. 
Pulmonary lesions were quite marked when 
present, but several of these animals pre-
sented with disseminated pathology includ-
ing the spleen, liver, kidney, mesenteric lymph 
nodes, and tonsils. These baboons often did 
not have associated pulmonary lesions, thus 
implicating ingestion as a major route of in-
fection. 
Currently, the veterinarians and conser-
. vation biologists of Kruger are looking at this 
disease outbreak as an endemic problem that 
has become a permanent part of the park ecol-
ogy. Attempts to completely stop the progres-
sion of the disease are not very feasible when 
dealing with a complicated and large-scale 
ecosystem such as KNP. Researchers at 
Onderstepoort Veterinary Institute and the 
Kruger veterinary staff are joining forces in 
an attempt to develop a less costly, yet more 
expedient, specific, and sensitive diagnostic 
test for the detection of M. bovis infection. 
Elephant Relocation 
Along with the M. bovis work, we were also 
fortunate to have had the opportunity to help 
with the first elephant relocation project to 
occur at Kruger National Park. This project 
was funded by a number of conservation or-
ganizations, and it entailed relocating el-
ephants that would otherwise be culled due 
to overpopulation. These animals were trans-
ported to other nature reserves within South 
Africa. 
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The entire procedure was meticulously 
organized and truck-loads of people were all 
working together to ensure a safe and success-
ful translocation. As veterinary students, our 
job was to assist the ground team. Once a 
family group of elephants was located and 
determined to be a candidate for transporta-
tion, the animals were darted from a helicop-
ter. When the entire herd was immobilized 
and the helicopter pilot had ensured that there 
were not any other elephants hiding in the 
periphery, the ground team raced through the 
bush in land rovers and tractors to stabilize 
the anesthetized herd. All elephants were 
placed in lateral recumbency, identified with 
a number, and monitored for anesthetic depth 
until they could be transported. During this 
time, we performed blood gas studies and 
maintained their body temperature by pour-
ing cold water over the large vasculature of 
the ears. In order to transport the elephants, 
they were first rolled onto a giant rubber sling 
and winched up onto a hydraulic tractor-
trailer. They were then transported to the 
nearest road and loaded into transportation 
crates on the back of a semi-truck. Once in-
side the crate, they were revived in a recov-
ery portion of the crate and allowed to join 
the rest of the revived elephants. Careful at-
tention was made to allow these family groups 
Jeb Mortimer monitors an immobilized elephant 
cow prior to tran portation. 
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African elephants that would otherwise be culled 
due to overpopulation are relocated to other na· 
ture reserves in South Africa. 
to travel together. During our stay at Kruger 
we had the chance to help the relocation team 
on two separate projects. Over 100 elephants 
were scheduled for relocation during the sum-
mer of 1996. 
Lion Capture 
Another experience we will not soon forget was 
lion capture. The Kruger Veterinary Team 
periodically spends time out in the park per-
forming population studies and infectious dis-
ease surveys. This particular time our main 
interest was looking for lions infected with M. 
bovis. We drove to the northeastern bound-
ary of the park near the Mozambique border 
and set up camp in an area known for its in-
creased lion density. Our equipment included 
a small trailer, two pickup trucks, and a rather 
interesting looking sound system. 
When we arrived at our camp, lions feed-
ing on a kill could be heard in the distance. 
In order to get these large predators to come 
to our site, we first needed to do a little adver-
tising. This was accomplished by sacrificing 
a zebra, opening up its abdomen, and tying it 
to the back of the pickup truck. We then pro-
ceeded to drive in a circle (three-mile radius) 
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The vervet monkey is a common inhabitant of 
Kruger National Park. The males can be easily 
identified by their brilliant blue scrotum. 
around the camp. This provided the appro-
priate amount of scent to ensure that any 
animals passing through would take notice. 
We then returned to camp and chained the 
zebra to a tree located approximately thirty 
yards in front of our camp. Extensive amounts 
of thorn bushes were placed behind the tree 
in order to force the lions to approach the car-
cass from our side of the tree. Once the car-
cass was prepared, sounds of a buffalo in dis-
tress and hyenas and vultures on a kill were 
played through the sound system. Within 45 
minutes, we were in the company of over 
twenty spotted hyenas. These animals kept 
their distance, but definitely made their pres-
ence known. Around 3 AM, a solitary lioness 
approached the kill and she was darted. M-
ter examining the animal, Dr. Bengis and Dr. 
Keet did not feel that she showed any signs 
suggestive of disease, so anesthesia was re-
versed. After she recovered, she continued to 
feed on the carcass until daylight, when she 
was chased away by a gang of 12 hyenas. 
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Conclusion 
Throughout our time in Kruger National Park, 
we were constantly amazed by the beauty and 
biodiversity that South Africa has to offer. The 
veterinarians of Kruger National Park, 
Onderstepoort Veterinary Institute, and the 
University of Pretoria Veterinary School 
opened their homes and their facilities to us, 
and it culminated in a learning experience 
that changed our lives. Through this experi-
ence, we not only gained knowledge relative 
to the infectious diseases present in other 
countries, but we also realized that the "great-
est profession" transcends all international 
borders .• 
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Giraffes are a common sight in Kruger National 
Park. 
Dr. Roy Bengis, Principal State Veterinarian of Kruger National Park, examines an immobilized lion-
ess after it has been darted. 
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